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COMPARATOR CIRCUIT AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This nonprovisional patent application claims priority 
under 35 U.S.C. § 119, of Korean Patent Application No. 
2002-50533, the entire contents of Which are hereby incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a comparator circuit, and 

more particularly, to a comparator circuit implemented in a 
memory chip. 

2. Description of the Related Art 
In general, a binary comparator circuit is used for receiv 

ing tWo binary numbers or streams (also referred to as 
“data”) and determining Which is larger. The simplest form 
of a binary comparator circuit employs a method of receiv 
ing tWo binary numbers or streams to be compared, com 
paring the received tWo binary numbers or streams sequen 
tially from MSB (Most Signi?cant Bit) to LSB (Least 
Signi?cant Bit), and determining Whether one of the tWo 
binary numbers or streams is larger than the other based on 
the result of the comparison. 

For example, if a single bit output of a conventional 
binary comparator circuit is 1, this means that one of tWo 
binary data is larger than the other. If a single output of the 
conventional binary comparator circuit is 0, this means that 
one of tWo binary data is not larger than the other. Such a 
conventional binary comparator circuit has a problem Where 
the comparison speed of the binary comparator circuit 
decreases in proportion to the number of bits of input data. 
A comparator circuit disclosed in US. Pat. No. 5,592,142 

is directed to a method for receiving tWo data, calculating all 
cases simultaneously in Which one of the received data may 
be determined to be larger than the other, and comparing the 
data to determine Whether one of the cases is true. This 
conventional comparator circuit uses a gate as a fundamental 
unit and a critical path of the comparator circuit includes 
three gates. This comparator circuit requires numerous gates 
to compare tWo data. As a result, this conventional com 
parator circuit requires a large layout area and consumes 
large amount of poWer. 

SUMMARY OF THE INVENTION 

In an exemplary embodiment, the present invention pro 
vides a comparator circuit and a data comparison method 
that reduce a layout area and poWer consumption and/or 
increase comparison speed. 

In an exemplary embodiment, the present invention is 
directed to a binary data comparison method comprising 
receiving all 4 bits of each of a ?rst binary data A3A2A1AO 
and a second binary data B3B2B1BO and simultaneously 
comparing the ?rst binary data and the second binary data to 
determine Which of the ?rst binary data and the second 
binary data is larger than the other bitWise according to the 
folloWing equation: 

A2‘ denotes an inverted second bit from the LSB of the 
?rst binary data, Al‘ denotes an inverted ?rst bit from the 
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2 
LSB of the ?rst binary data, AO' denotes an inverted LSB 
of the ?rst binary data, B3 denotes the MSB of the second 
binary data, B2 denotes a second bit from the LSB of the 
second binary data, B 1 denotes a ?rst bit from the LSB of 
the second binary data, and B0 denotes an LSB of the 
second binary data, and outputting a signal corresponding 
to the comparison result. 
In an exemplary embodiment, When outputting a signal, if 

the ?rst binary data is smaller than or equal to the second 
binary data, the signal corresponding to the comparison 
result is logic level “high”. 

In another exemplary embodiment, the present invention 
provides a binary data comparison method comprising 
receiving all N bits of each of a ?rst binary data An_l 
An_2 . . .AlAO and a second binary data Bn_lBn_2 . . . B1BO 
and simultaneously comparing the ?rst binary data and the 
second binary data to determine Which of the ?rst binary 
data and the second binary data is larger than the other 
bitWise according to the folloWing equation: 

Where subscripts denote the position of a bit of an N-bit 
binary data and a prime (') indicates that a bit is inverted, and 
outputting a signal corresponding to the comparison result. 

In another exemplary embodiment, When outputting a 
signal, if the ?rst binary data is smaller than or equal to the 
second binary data, the signal corresponding to the com 
parison result is logic level “high”. 

In another exemplary embodiment, the present invention 
provides a binary comparator circuit for receiving and 
comparing all 4 bits of each of a ?rst binary data and a 
second binary data, the binary comparator circuit compris 
ing a ?rst node, a second node, a third node, a fourth node, 
a ?fth node, a ?rst transistor Which is connected betWeen a 
supply voltage and a ?rst node and precharges the ?rst node 
to the supply voltage level in response to a clock signal, a 
second transistor Which is connected betWeen the ?rst node 
and the second node and includes a gate receiving the result 
of performing an OR operation on the MSB of the second 
binary data, and the inverted MSB of the ?rst binary data, a 
third transistor Which is connected betWeen the second node 
and the third node and includes a gate receiving the result of 
performing an OR operation on the second bit from the LSB 
of the second binary data and the inverted second bit from 
the LSB of ?rst binary data, a fourth transistor Which is 
connected betWeen the third node and the fourth node and 
includes a gate receiving the result of performing an OR 
operation on the ?rst bit from the LSB of the second binary 
data and the inverted ?rst bit from the LSB of the ?rst binary 
data, a ?fth transistor Which is connected betWeen the fourth 
node and the ?fth node and includes a gate receiving the 
result of performing an OR operation on the LSB of the 
second binary data and the inverted LSB of the ?rst binary 
data, a sixth transistor Which is connected betWeen the third 
node and the ?fth node and includes a gate receiving the 
result of performing an AND (logical multiplication) opera 
tion on the ?rst bit from the LSB of the second binary data 
and the inverted ?rst bit from the LSB of the ?rst binary 
data, a seventh transistor Which is connected betWeen the 
second node and the ?fth node and includes a gate receiving 
the result of performing an AND operation on the second bit 
from the LSB of the second binary data and the inverted 
second bit from the LSB of the ?rst binary data, an eighth 
transistor Which is connected betWeen the ?rst node and the 
?fth node and includes a gate receiving the result of per 
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forming an AND operation on the MSB of the second binary 
data and the inverted MSB of the ?rst binary data and a ninth 
transistor Which is connected betWeen the ?fth node and a 
ground voltage and pulls doWn the ?fth node to the ground 
voltage level in response to the clock signal. 

In another exemplary embodiment, the binary comparator 
circuit further comprises an inversion circuit Which is con 
nected to the ?rst node, receives and inverts a voltage of the 
?rst node. 

In another exemplary embodiment, the ?rst through the 
ninth transistors are MOS transistors. 

In another exemplary embodiment, the present invention 
provides a binary comparator circuit for receiving and 
comparing a plurality of bits constituting each of a ?rst 
binary data and a second binary data, the binary comparator 
circuit comprising a ?rst sWitching circuit Which is con 
nected betWeen a supply voltage and a ?rst node and is 
sWitched in response to a clock signal, a second sWitching 
circuit Which is connected betWeen a second node and a 
ground voltage and is sWitched in response to the clock 
signal, a plurality of third sWitching circuits Which include 
a ?rst terminal and a second terminal respectively, are 
connected serially betWeen the ?rst node and the second 
node, and are sWitched in response to corresponding ?rst 
logic signals and a plurality of fourth sWitching circuits 
Which are connected betWeen the ?rst terminal and the 
second terminal of the plurality of third sWitching circuits, 
excluding the circuit receiving LSBs of the ?rst binary data 
and the second binary data, and are sWitched in response to 
corresponding second logic signals. 

In another exemplary embodiment, the ?rst logic signal is 
the result of performing an OR operation on a corresponding 
bit of an inverted signal of the ?rst binary data and a 
corresponding bit of a signal of the second binary data. 

In another exemplary embodiment, the second logic sig 
nal is the result of performing an AND operation on a 
corresponding bit of an inverted signal of the ?rst binary 
data and a corresponding bit of a signal of the second binary 
data. 

In another exemplary embodiment, each of the sWitching 
circuits is a MOS transistor. 

In another exemplary embodiment, the binary comparator 
circuit further comprises an inversion circuit Which is con 
nected to the ?rst node, receives and inverts a voltage from 
the ?rst node. 

In another exemplary embodiment, the present invention 
provides a binary comparator circuit for receiving and 
comparing a plurality of bits constituting each of a ?rst 
binary data and a second binary data, the binary comparator 
circuit comprising a ?rst sWitching circuit, connected 
betWeen a supply voltage and a ?rst node, sWitchable in 
response to a clock signal, a second sWitching circuit, 
connected betWeen a second node and a ground voltage, 
sWitchable in response to the clock signal, a ?rst group of N 
(Where N is an integer greater than 1) sWitching circuits, 
connected serially betWeen the ?rst node and the second 
node, sWitchable in response to corresponding ?rst logic 
signals, and a second group of (N-l sWitching circuits, each 
connected in parallel With tWo or more of the N sWitching 
circuits of the ?rst group such that the (N-l),C sWitching 
circuit of the second group is in parallel With the NO through 
N,6+1 sWitching circuits of the ?rst group, Where x:0 . . . 

(N-l), sWitchable in response to corresponding second logic 
signals. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more apparent by 
describing in detail exemplary embodiments thereof With 
reference to the attached draWings in Which: 

FIG. 1 is a vieW of a binary comparator circuit according 
to an exemplary embodiment of the present invention; and 

FIG. 2 is an example of inputted/outputted data of a 
binary comparator circuit according to an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

In order to fully understand the present invention and the 
exemplary embodiments thereof, it is necessary to refer to 
the accompanying draWings, in Which the exemplary 
embodiments of the invention are shoWn. Hereinafter, exem 
plary embodiments of the present invention Will be 
described in detail With reference to the attached draWings. 
Each element is denoted by the same unique reference 
numeral throughout the draWings. 

FIG. 1 illustrates a comparator circuit according to an 
exemplary embodiment of the present invention. Referring 
to FIG. 1, a comparator circuit 100 according to an exem 
plary embodiment of the present invention receives tWo 
binary data, i.e., a ?rst binary data A[3:0]:A3A2A1AO and a 
second binary data B[3:0]:B3B2BlBO, and outputs a com 
parison result by using Equations 1 and 2 beloW. It should 
be noted the binary comparator circuit according to exem 
plary embodiments of the present invention can be applied 
to a variety of data formats, siZes, bases, and number of 
inputs. 

According to De Morgan’s theorem, Equation 1 can be 
transformed into Equation 2. 

Where A3‘ denotes the inverted MSB of the ?rst binary data, 
A2‘ denotes the inverted second bit from the LSB of the 
?rst binary data, Al' denotes the inverted ?rst bit from the 
LSB of the ?rst binary data and A0‘ denotes the inverted 
LSB of the ?rst binary data. 

In addition, B3 denotes the MSB of the second binary 
data, B2 denotes the second bit from the LSB of the second 
binary data, Bl denotes the ?rst bit from the LSB of the 
second binary data and B0 denotes the LSB of the second 
binary data. 
TWo single-bit binary data, A and B, may be compared via 

Equation 3 beloW. 

TWo 2-bit binary data A and B may be compared via 
Equation 4 beloW. 

TWo 3-bit binary data A and B may be compared via 
Equation 5 beloW. 



US 7,103 ,624 B2 
5 

Referring to Equations 1 to 6, When AéB, F has a value 
of 1(True). For example, ifA3B3 is equal to 01, F is equal 
to 1. Likewise, ifA3 is equal to B3 and A2B2 is equal to 01, 
then P is equal to 1, Which means binary data B is larger then 
binary data A. 

Referring to Equations 1 to 6, subscripts denote the 
position of a bit in an N-bit binary data and a prime (') 
indicates that a bit is inverted. 

In the binary comparator circuit 100 shoWn in FIG. 1, 
Equation 2 is implemented in a memory chip. Referring to 
FIG. 1, the binary comparator circuit 100 comprises a 
plurality of transistors 10 to 26 and an inverter 30. The 
binary comparator circuit 100 is formed in a dynamic circuit 
style and is implemented in a TSPC (True-Single Phase 
Clocking) style. HoWever, other circuits and/or implemen 
tation styles could also be used, as Would be apparent to one 
of ordinary skill in the art. 
A PMOS transistor 10 is connected betWeen a supply 

voltage VDD and a node NOD1. A clock signal CLK is input 
to a gate of the PMOS transistor 10. The PMOS transistor 10 
pulls up the node NOD1 to the supply voltage VDD level in 
response to the clock signal CLK. 
An NMOS transistor 12 is connected betWeen the node 

NOD1 and a node NOD3. The result of performing an OR 
operation on the MSB of binary data B, B3 and the inverted 
MSB of binary data A, A3‘ is input to a gate of NMOS 
transistor 12. 
An NMOS transistor 14 is connected betWeen the node 

NOD3 and a node NOD5. The result of performing an OR 
operation on the second bit from the LSB of binary data B, 
B2 and the inverted second bit from the LSB of binary data 
A, A2‘ is input to a gate of NMOS transistor 14. 
An NMOS transistor 16 is connected betWeen the node 

NOD 5 and a node NOD7. The result of performing an OR 
operation on the ?rst bit from the LSB of binary data B, B l 
and the inverted ?rst bit from the LSB of binary data A, A1‘ 
is input to a gate of NMOS transistor 16. 
An NMOS transistor 18 is connected betWeen the node 

NOD 7 and a node NOD9. The result of performing an OR 
operation on the LSB of binary data B, B0 and the inverted 
LSB of binary data A, A0‘ is input to a gate of NMOS 
transistor 18. 
An NMOS transistor 20 is connected betWeen the node 

NOD 5 and the node NOD9. The result of performing an 
AND (logical multiplication) operation on the ?rst bit from 
the LSB of binary data B, B 1 and the inverted ?rst bit from 
the LSB of binary data A, A1‘ is input to a gate of NMOS 
transistor 20. 
An NMOS transistor 22 is connected betWeen the node 

NOD3 and the node NOD9. The result of performing an 
AND operation on the second bit from the LSB of binary 
data B, B2 and the inverted second bit from the LSB of 
binary data A, A2‘ is input to a gate of NMOS transistor 22. 
An NMOS transistor 24 is connected betWeen the node 

NOD1 and NOD9. The result of performing an AND opera 
tion on the MSB of binary data B, B3 and the inverted MSB 
of binary data A, A3‘ is input to a gate of NMOS transistor 
24. 

Each of the serially connected transistors 12, 14, 16 and 
18 comprises a ?rst terminal and a second terminal, is 
connected betWeen corresponding nodes (e.g. NMOS tran 
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6 
sistor 12 is connected betWeen the node NOD1 and the node 
NOD3, and NMOS transistor 14 is connected betWeen the 
node NOD3 and the node NOD5), and is sWitched in 
response to an OR signal input to a gate corresponding to 
each transistor (each of transistors 12, 14, 16 and 18). 

Transistors 24, 22 and 20 are connected betWeen the node 
NOD9 and the nodes to Which the ?rst terminals of transis 
tors 12, 14 and 16, excluding transistor 18 receiving a logic 
combination of the LSBs of binary data A and B, are 
connected (the node NOD1, the node NOD3 and the node 
NOD5). Then, transistors 24, 22 and 20 are sWitched in 
response to corresponding AND signals. 
An NMOS transistor 26 is connected betWeen the node 

NOD9 and a ground voltage VSS. A clock signal CLK is 
input to a gate of NMOS transistor 26. An input terminal of 
an inverter 30 is connected to the node NOD1, receives an 
output voltage from the node NOD1, and outputs the 
inverted signal ((F(:A§B)). 

Referring to FIG. 1, operations of a binary comparator 
circuit 100 according to an exemplary embodiment of the 
present invention Will be described beloW. 
When the clock signal CLK is in a ?rst state (eg When 

logic is a “loW” signal), the PMOS transistor 10 pulls up the 
node NOD1 to the supply voltage VDD level. Accordingly, 
an output signal of the binary comparator circuit 100 is a 
logic “loW” signal. 
When the clock signal CLK is in a second state (e. g. When 

a logic level is “high”), the binary comparator circuit 100 
receives the tWo 4-bit input binary data A and B, compares 
the tWo 4-bit input binary data A and B to determine Which 
of the tWo 4-bit input binary data A and B is larger than the 
other according to Equation 2 and outputs a comparison 
result (F). 
The output signal (P) of the binary comparator circuit 100 

is 1 (a second state or logic level “high”) or 0 (a ?rst state 
or logic level “loW”). If AéB, the output signal (P) of the 
binary comparator circuit 100 is 1. OtherWise, the output 
signal (P) of the binary comparator circuit 100 is 0. 

FIG. 2 shoWs examples of input/output data of a binary 
comparator circuit according to an exemplary embodiment 
of the present invention. Referring to FIGS. 1 and 2, the 
node NOD1 may be precharged to the supply voltage VDD 
level in response to the clock signal CLK. 
The folloWing descriptions concern the comparison 

operations of the binary comparator circuit 100 When the 
clock signal CLK is in a second state. 
When one input binary data is A[3:0]:A3A2AlAO:00002, 

and another input binary data is B[3:0]:B3B2B1BO:00002, 
then inverted input binary data is A'[3:0]:A3'A2'Al' 
AO':11112. Therefore, NMOS transistors 12, 14, 16 and 18 
are all turned on in response to logic signals (A3'+B3, 
Al'+B2, Al'+Bl, AO'+BO) input to corresponding gates. 
Accordingly, the node NOD1, Which is precharged to the 
supply voltage VDD level, is pulled doWn to a ground 
voltage VSS level and so an output signal of the inverter 30 
transits from logic level “loW” to logic level “high”. There 
fore, the output signal (P) of the binary comparator circuit 
100 is 1. In other Words, the condition AéB is met. 

In addition, When one input binary data A[3:0] is 11112 
and another input binary data B[3:0] is 00002, inverted input 
binary data A'[3:0] is 0000. Therefore, logic signals (A3'+B3, 
Al'+B2, Al'+Bl, AO'+BOAl'Bl, A2'B2, A3'B3) input to gates 
of corresponding NMOS transistors (12, 14, 16, 18, 20, 22 
and 24) correspond to logic level “loW”. 

Each logic signal of A3'+B3, Al'+B2, A1'+Bl, AO'+BO, 
Al'B1A2'B2, A3'B3 can be generated by a corresponding OR 
circuit or AND circuit. Accordingly, the inverter 30 receives 
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output signals from the node NODl precharged to the supply 
voltage VDD level and outputs the inverted signal (P). Since 
the output signal (P) of the binary comparator circuit 100 is 
logic level “loW”, the tWo input binary data A[3:0] and 
B[3:0] cannot meet the condition AéB. 

In another example, When one input binary data A[3:0] is 
0001 and another input binary data B[3:0] is 0010, then 
A3'A2'A1'AO' is 1110. Therefore, the node NODl is con 
nected to the ground voltage VSS via NMOS transistors 12, 
14, 20 and 26. Accordingly, the node NODl, Which is 
precharged to the supply voltage VDD level, is pulled doWn 
to the ground voltage VSS level and so an output signal of 
the inverter 30 transits from logic level “loW” to logic level 
“high”. Therefore, the output signal (P) of the binary com 
parator circuit 100 is 1. In other Words, the condition AéB 
is met. 

In yet another example, When one input binary data A[3 :0] 
is 0111 and another input binary data B[3:0] is 1000, then 
A'[3:0] is 1000. Therefore, the node NODl is connected to 
the ground voltage VSS via NMOS transistors 24 and 26. 
Accordingly, the node NODl, Which is precharged to the 
supply voltage VDD level, is pulled doWn to the ground 
voltage VSS level and so an output signal of the inverter 30 
transits from logic level “loW” to logic level “high”. There 
fore, the output signal (P) of the binary comparator circuit 
100 is 1. In other Words, the condition AéB is met. 

Referring to FIG. 1, an exemplary circuit structure for 
receiving and comparing tWo 2-bit binary data A and B may 
include transistors 10, 16, 18, 20 and 26. In addition, a 
circuit structure for receiving and comparing tWo 3-bit 
binary data A and B may include transistors 10, 14, 16, 18, 
20, 22 and 26. Therefore, a circuit structure for receiving and 
comparing tWo N-bit (Where N is a natural number) binary 
data A and B can be easily understood through Equation 6 
and FIG. 1. 

The binary comparator circuit 100 according to an exem 
plary embodiment of the present invention can be used for 
a branch prediction circuit and an ACS (Add-Compare 
Select) circuit of a Vrterbi decoder. 
The binary comparator circuit 100 according to an exem 

plary embodiment of the present invention, in Which a feW 
transistors 12, 14, 16 and 18 are connected serially, can also 
decrease deceleration of operations due to a body effect. 

As described above, the binary comparator circuit accord 
ing to an exemplary embodiment of the present invention is 
implemented by transistors formed in a dynamic circuit style 
and may improve the speed of data comparison, i.e., opera 
tion speed, With a reduced number of transistors. Moreover, 
as a result of the reduced number of transistors, the required 
layout area and poWer consumption of the binary compara 
tor circuit implemented in a semiconductor chip are reduced. 

A data comparison method according to an exemplary 
embodiment of the present invention is advantageous in that 
rapid data comparison is possible after receiving data. Com 
parator circuits and comparison methods according to exem 
plary embodiments of the present invention may be imple 
mented in a VLSI (Very Large Scale Integrated Circuit) and 
may enable high-speed comparison of tWo binary data to 
determine Which of the tWo binary data is larger than the 
other in parallel. 

In the exemplary embodiments of the present invention 
described above, various signals have been described a 
having “high” or “loW” levels. These values could be 
reversed as Would be knoWn to one of ordinary skill in the 
art. In a related manner, the circuit implementation of FIG. 

8 
2 is exemplary and could be represented by various other 
equivalent circuits, as Would also be knoWn to one of 
ordinary skill in the art. 

While the present invention has been particularly shoWn 
5 and described With reference to exemplary embodiments 

thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the invention 
as de?ned by the appended claims. 

What is claimed is: 
1. A binary data comparison method comprising: 
(a) receiving all 4 bits of each of a ?rst binary data 
A3A2A1AO and a second binary data B3B2B1BO in a 
binary comparator circuit; and 

(b) comparing the ?rst binary data and the second binary 
data received by the binary comparison circuit to 
determine Which of the ?rst binary data and the second 
binary data is larger according to the folloWing equa 

20 tron: 

Where A3‘ denotes an inverted MSB of the ?rst binary 
data, A2‘ denotes an inverted second bit from the LSB 
of the ?rst binary data, Al' denotes an inverted ?rst bit 
from the LSB of the ?rst binary data, AO' denotes an 
inverted LSB of the ?rst binary data, B3 denotes an 
MSB of the second binary data, B2 denotes a second bit 
from the LSB of the second binary data, B 1 denotes a 
?rst bit from the LSB of the second binary data, and B0 
denotes an LSB of the second binary data, and output 
ting a signal from the binary comparator circuit corre 
sponding to the comparison result. 

35 2. The binary data comparison method of claim 1, Wherein 
if the ?rst binary data is smaller than or equal to the second 
binary data, the signal corresponding to the comparison 
result is logic level “high”. 

3. A binary data comparison method comprising: 
(a) receiving all N bits of each of a ?rst binary data An_l 

An_2 . . .AlAO and a second binary data Bn_lBn_2 . . . 

B1BO in a binary comparator circuit; and 
(b) comparing the ?rst binary data and the second binary 

data received by the binary comparator circuit to deter 
mine Which of the ?rst binary data and the second 
binary data is larger according to the folloWing equa 
tion: 

Where subscripts denote a position of a bit of the N-bit 
binary data and a prime (') indicates that a bit is 
inverted, and outputting a signal, from the binary 
comparator circuit corresponding to the comparison 
result. 

4. The data comparison method of claim 3, Wherein if the 
?rst binary data is smaller than or equal to the second binary 
data, the signal corresponding to the comparison result is 
logic level “high”. 

5. A binary comparator circuit for receiving and compar 
ing all 4 bits of each of a ?rst binary data and a second binary 
data, the binary comparator circuit comprising: 

a ?rst transistor, connected betWeen a supply voltage and 
a ?rst node, Which precharges the ?rst node to a supply 
voltage level in response to a clock signal; 

a second transistor, connected betWeen the ?rst node and 
a second node, including a gate receiving a result of an 
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OR operation on a MSB of the second binary data, and 
an inverted MSB of the ?rst binary data; 

a third transistor, connected betWeen the second node and 
a third node, including a gate receiving the result of an 
OR operation on a second bit from the LSB of the 
second binary data and an inverted second bit from the 
?rst LSB of binary data; 

a fourth transistor, connected betWeen the third node and 
a fourth node, including a gate receiving the result of an 
OR operation on a ?rst bit from the LSB of the second 
binary data and an inverted ?rst bit from the LSB of the 
?rst binary data; 

a ?fth transistor, connected betWeen the fourth node and 
a ?fth node, including a gate receiving the result of an 
AND operation on a LSB of the second binary data and 
an inverted LSB of the ?rst binary data; 

a sixth transistor, connected betWeen the third node and 
the ?fth node, including a gate receiving the result of an 
AND operation on the ?rst bit from the LSB of the 
second binary data and the inverted ?rst bit from the 
LSB of the ?rst binary data; 

a seventh transistor, connected betWeen the second node 
and the ?fth node, including a gate receiving the result 
of an AND operation on the second bit from the LSB 
of the second binary data and the inverted second bit 
from the LSB of the ?rst binary data; 

an eighth transistor, connected betWeen the ?rst node and 
the ?fth node, including a gate receiving the result of an 
AND operation on the MSB of the second binary data 
and the inverted MSB of the ?rst binary data; and 

a ninth transistor, connected betWeen the ?fth node and a 
ground voltage, for pulling doWn the ?fth node to the 
ground voltage level in response to the clock signal. 

6. The binary comparator circuit of claim 5, further 
comprising an inversion circuit, connected to the ?rst node, 
for receiving and inverting a voltage of the ?rst node. 

7. The binary comparator circuit of claim 5, Wherein the 
?rst through the ninth transistors are MOS transistors. 

8. A binary comparator circuit for receiving, and compar 
ing a plurality of bits constituting each of a ?rst binary data 
and a second binary data, the binary comparator circuit 
comprising; 

a ?rst sWitching circuit, connected betWeen a supply 
voltage and a ?rst node, sWitchable in response to a 
clock signal; 

a second sWitching circuit, connected betWeen a second 
node and a ground voltage, sWitchable in response to 
the clock signal; 

a plurality of third sWitching circuits each include a ?rst 
terminal and a second terminal, connected serially 
betWeen the ?rst node and the second node, sWitchable 
in response to corresponding ?rst logic signals; and 

a plurality of fourth sWitching circuits, connected betWeen 
the ?rst terminal and the second terminal of the plu 
rality of third sWitching circuits, excluding the one of 
plurality of third sWitching circuits receiving LSBs of 
the ?rst binary data and the second binary data, sWit 
chable in response to corresponding second logic sig 
nals. 
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9. The binary comparator circuit of claim 8, Wherein the 

corresponding ?rst logic signals are the result of an OR 
operation on a corresponding bit of an inverted signal of the 
?rst binary data and a corresponding bit of a signal of the 
second binary data. 

10. The binary comparator circuit of claim 8, Wherein the 
corresponding second logic signals are the result of anAND 
operation on a corresponding bit of an inverted signal of the 
?rst binary data and a corresponding bit of a signal of the 
second binary data. 

11. The binary comparator circuit of claim 8, Wherein 
each of the ?rst through the fourth sWitching circuits include 
one or more MOS transistors. 

12. The binary comparator circuit of claim 8, further 
comprising an inversion circuit, connected to the ?rst node, 
for receiving and inverting a voltage from the ?rst node. 

13. A binary comparator circuit for receiving and com 
paring a plurality of bits constituting each of a ?rst binary 
data and a second binary data, the binary comparator circuit 
comprising: 

a ?rst sWitching circuit, connected betWeen a supply 
voltage and a ?rst node, sWitchable in response to a 
clock signal; 

a second sWitching circuit, connected betWeen a second 
node and a ground voltage, sWitchable in response to 
the clock signal; 

a ?rst group of N (Where N is an integer greater than 1) 
sWitching circuits betWeen the ?rst sWitching circuit 
and the second sWitching circuit, each include a ?rst 
terminal and a second terminal, connected serially 
betWeen the ?rst node and the second node, sWitchable 
in response to corresponding ?rst logic signals; and 

a second group of (N-l) sWitching circuits, each con 
nected in parallel With tWo or more of the N sWitching 
circuits of the ?rst group such that the (N —l),C sWitching 
circuit of the second group is in parallel With the NO 
through Nx+l transistors of the ?rst group, Where 
XIO . . . (N —l), sWitchable in response to corresponding 
second logic signals. 

14. The binary comparator circuit of claim 13, Wherein the 
corresponding ?rst logic signals are the result of an OR 
operation on a corresponding bit of an inverted signal of the 
?rst binary data and a corresponding bit of a signal of the 
second binary data. 

15. The binary comparator circuit of claim 13, Wherein the 
corresponding second logic signals are the result of anAND 
operation on a corresponding bit of an inverted signal of the 
?rst binary data and a corresponding bit of a signal of the 
second binary data. 

16. The binary comparator circuit of claim 13, Wherein 
each of the ?rst through the fourth sWitching circuits include 
one or more MOS transistors. 

17. The binary comparator circuit of claim 13, further 
comprising an inversion circuit, connected to the ?rst node, 
for receiving and inverting a voltage from the ?rst node. 


